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APPENDIX A - CLAIM AMENDMENTS 

Serial No.: 10/701,834 
Docket No,; 22163-3003AJS 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings of claims in the ^plication: 

1 . (Cuixently Amended) A method for effecting treatment in a patient comprising: 

identifying a volume in the patient the whole of which volume is to be heated to a 

required temperature, the volume beirg defined by a peripheral surface of the 
volume; 

providing a heat source and applying heat to the volume within the patient by; 

providing the heat source on an invasive probe having a longitudinal axis 
aud an end; 

inserting the end of the probe into the volume; 

arranging the probe to cause directing of heat from the end in a direction at 
an angle to the longihidinal axis such that a heating effect of the probe lies 
in a disk surrounding the axis; 

arra^nging the direction of the heat so as to define a heating zone which 
forms a limited angular orientation of heating within the disk such that, as 
the probe is rotated, the probe causes heating of different angular segments 
. of the volume within the disk; 

with the probe at a fixed axial position, rotating the probe about the axis so 
that the heating zone lies in a selected segment; 

wherein the application of heat by the probe to the selected segment causes heat to be 
transferred from the segment into parts of the volume outside the segment 
surrounding the end of the probe; 

and applying cooling to the end of the probe so as to extract heat from the parts 
surroimding the probe by conduction of heat therefromi 
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wherein the end of the probe is cooled bv: 

providing on the probe a supply duct for a cooling fluid extending from a 

supply to the end of the probe; 

providing an expansion zone of reduced pressure at the end of the probe so 
as to cause the cooling fluid to expand as a gas thus generating a cooling 
effect; 

and providing on the probe a return duct for return of the expanded gas 
from the end of the probe, wherein the return duct is of larger cross- 
sectional area than the supply duct bv a factor of the order of 200 to 250 
times > 

2. (Original) The method according to claini 1 including arranging the amount of cooling to 
the probe relative to the heating such that the parts of the volume surrounding tlie end of the 
probe are cooled sufficiently to cause a net heating effect by which substantially only the 
segment of the heating zone is heated to the required temperature and the parts outside the 
segment are not heated to the required temperature. 

3* (Original) The niethod according to claim 2 wherein the cooling is arranged to maintain 
the parts outside the segment below a temperature sufficient to cause coagulation of the tissues 
therein. 

4. (Original) The method according to claun 1 including moving the end of the probe 
axially within tlie volume so as to move the disk of the heating effect axially within the volume 
from a first disk position to second disk position. 

5. (Original) The method according to claim 1 including the steps of: 

operating a non-invasive detection system to generate a series of output signals over a 
period of time representative of temperature in the patient as the temperature of 
the patient changes during that time; 

using the output signals to monitor at least one temperature of the volume as the 
temperature changes over the period of time; 
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wherein the temperature at the peripheral surface of the volxixne is monitored and a 

measure of the temperature of the segment at the peripheral surface of the volume 
is used as the determining factor as to when to halt heating by the probe to ttie 
segment. 

6. (Original) The method according to claim 1 wherein the heat source comprises a laser, 
an optical fiber for communicating light from the laser and a light directing element at an end of 
the fiber for directing the light from the laser to the predetermined direction relative to the fiber 
and for forming the limited angular orientation within the disk. 

7. (Canceled) 

8. (Currently Amended) The method according to claim [[7]] 1 wherein the temperature of 
the probe is cooled to a temperature in the range of about zero to about minus 20 degrees 
Celsius. 

9. (Canceled) 

10. (Original) The method according to claim 1 wherein the power of the heat source is 
reduced during heating of each segment from an initial high value to a lower value, 

1 1., (Currently Amended) The method according to claim [[7]] i wherein the probe 
comprises an outer tube, wherein the supply duct is arranged inside the outer tube and wherein 
the return duct is defined by an inside surface of the outer tube. 

12. (Original) The method according to claim 1 1 wherein the supply duct is attached to an 
inside surface of the outer tube. 

13. (Original) The method according to claim 1 1 wherein the probe includes a heat energy 
supply conduit for transporting tlie heat energy from a supply to the end of the probe and 
wherein the heat raergy supply conduit is attached to the inside surface of the outer tube. 

14. (Cxirrently Amended) The method according to claim ([?]] 1 wherein the cooling fluid is 
a gas which is expanded through a restricting orifice. 
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15. (Original) The method according to claim 14 wherein the supply duct comprises a tube 
and the restricting orifice is formed by a reduced necking of the tube at an end thereof at the 
expansion zone. 

16. (Original) The method according to claim 15 wherein the probe includes an outer tube 
and the supply duct is mounted within the outer tube with the end thereof including the necking 
extending beyond an end of the outer tube. 

17. (Currently Amended) The method according to claim [[9]] 1 wherein the heat source 
comprises a laser, an optical fiber for commimicating light from the laser, and a light directing 
element at an end of the fiber, wherein the light directing element comprises a chamfered end of 
the fiber and wherein the chamfered end is located in the gas in the expansion zone. 

18. (Original) The method according to claim 17 wherein the chamfered end is arranged at 
45 degrees. 

19. (Original) The method according to claim 17 wherein the chamfered end carries a 
coating an-anged to reflect liglit at two different wavelengths. 

20. (Original) The method according to claim 1 wherein there is provided a temperature 
sensor at the end of the probe. 

21 . (Original) The method according to claim 12 wherein the probe comprises an outer tube 
and wherein there is provided a temperature sensor mounted on the inside surface of the tube at 
tlie end of the probe. 

22- (Currently Amended) The method according to claim [[7]] i wherein the temperature at 
the end of the probe is controlled by varying the pressure in the fluid as siqiplied through the 
supply duct. 

23. (Currently Amended) A method for effecting treatment in a patient comprising: 
identifying a volume in the patient to be heated to a required temperature; 
providing a heat source for applying heat to the volume within the patient; 
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providing a probe mounting the heat source allowing invasive insertion of an end of the 
probe into the patient; 

providing a position control system for moving the end of the probe to a required position 

within the patient; 
inserting the end of the probe into the volume; 

providing on the probe a supply duct for a cooling fluid extending from a supply to the 
end of the probe; 

providing an expansion zone of reduced pressure at the end of the probe so as to cause 
the cooling fluid to expand as a gas thus generating a cooling effect; and, 

providing on the probe a return duct for return of the expanded gas from the end of the 
probe; 

wherein the heat source comprises a laser, an optical fiber for cornm unicating light from 
the laser, and a light directing element at an end of th e fiber, wherein the light 
directing element comprises a chamfered end of the fiber and wherein the 
chamfered end is located in the gas in the expansion zone . 

24. (Origina)) The method according to claim 23 wherein the temperature of the probe is 
cooled to a temperature in the range of about zero to about minus 20 degrees Celsius. 

25. (Original) The method according to claim 23 wherein the return duct is of larger cross- 
sectional area than the supply duct 

26. (Original) The method according to claim 25 wherein the return duct is of the order of 
200 to 250 tiumes larger than the supply duct. 

27. (Original) The method according to claim 23 wherein the probe comprises an outer tube, 
wherein the supply duct is arranged inside the outer tube and wherein the return duct is defined 
by an inside surface of the outer tube. 

28. (Original) The method according to claim 27 wherein the supply duct is attached to an 
inside surface of the outer tube. 
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29. (Original) The method according to claim 27 wherein the prohe includes a heat raergy 
supply conduit for transporting the heat ^ergy firom a supply to the end of the probe and 
wherein the heat energy supply conduit is attached to the inside surface of the outer tube. 

30. (Original) The method according to claim 23 wherein the cooling jfluid is a gas which is 
expanded through a restricting orifice. 

3 1 . (Original) The method according to claim 30 wherein the supply duct comprises a tube 
and the restricting orifice is formed by a reduced necking of the tube at an end thereof at the 
expansion zone. 

32. (Original) The metiiod according to claim 3 1 wherein the probe includes an outer tube 
and the supply duct is mounted within the outer tube with the end thereof including the necking 
extending beyond an end of the outer tube. 

33. (Canceled) 

34. (Currently Amended) The method according to claim [[33]] 21 wherein the chamfered 
end is arranged at 45 degrees. 

35- (Currently Amended) The method according to claim [[33]] 23 wherein the chamfered 
end carries a coating arranged to reflect light at two different wavelengths. 

36. (Original) The method according to claim 23 wherein there is provided a temperature 
sensor at the end of the probe. 

37. (Original) The method according to claim 23 wherein the probe comprises an outer tube 
and wherein there is provided a temperature sensor mounted on the inside surface of the outer 
tube at the end of the probe. 

38. (Original) The method according to claim 23 wherein the temperature at the end of the 
probe is controlled by varying the pressure in the cooling fluid as supplied through the supply 
duct. 

39. (Original) The method according to claim 23 wherein the heat source comprises a laser 
and an optical fiber for commuTiieating light fi-om the laser to the end of the probe, and wherein 
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the probe includes an outer tube and a transparent capsule enclosing an end of the outer tube with 
the fiber extending to a position beyond the end of the tube into tiie capsule. 

40. (Cuirently Amended) A probe for use in effecting treatment in a patient comprising: 
a heat source for applying heat to a volume witiun the patient; 

a probe body mounting tlie heat source thereon for allowing invasive insertion of an end 
of the probe into the patient; 

a supply duct on the probe body for a cooling fluid extending from a supply to the end of 
die probe; 

the probe body being arranged to provide an expansion zone of reduced pressure at the 
end of the probe body so as to cause the cooling fluid to expand as a gas thus 

generating a cooling effect; and, 

a return duct on the probe body for return of the expanded gas from the end of the probe; 

wherein tlie heat source comprises a laser, an optical fiber for commimicating light from 
the laser, and a light directing element at an end of the fiber, wherein the light 
directing element comprises a chamfered end of the fiber and wherein the 
chamfered end is located in the gas in the expansion zone , 

41 . (Original) The probe according to claim 40 wherein the temperature of the probe is 
cooled to a temperature in the range of about zero to about minus 20 degrees Celsius. 

42. (Original) The probe according to claim 40 wherein the return duct is of larger cross- 
sectional area than the supply duct. 

43. (Original) The probe according to claim 42 wherein the return duct is of the order of 200 
to 2S0 times larger than the supply duct. 

44. (Original) The probe according to claim 40 wherein the probe body comprises an outer 
tube, wherein the supply duct is arranged inside the outer tube and wherein the return duct is 
defined by an inside surface of the outer tube. 
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45. (Original) The probe according to claim 44 wherein the supply duct is attached to an 
inside surface of the outer tube. 

46. (Original) The probe according to claim 44 wherein the outer tube includes a heat energy 
supply conduit for transporting the heat energy from a supply to the end of the probe and 
wherein the heat energy supply conduit is attached to the inside surface of the outer tube. 

47. (Original) The probe according to claim 40 wherein the cooling fluid is a gas which is 
expanded through a restricting orifice, 

48. (Original) The probe according to claim 47 wherein the supply duct comprises a supply 
tube and the restricting orifice is formed by a reduced necking of the supply tube at an end 
thereof at the expansion zone. 

49. (Original) The probe according to claim 40 wherein the probe body comprises an outer 
tube and the supply duct is mounted within the outer tube with the end thereof including the 
necking extending beyond an end of the outer tube. 

50. (Canceled) 

51 . (Currently Amended) The probe according to claim [[50]] 40 wherein the chamfered end 
is arranged at 45 degrees, 

52. (Currently Amended) The probe according to claim [[50]] 40 wherein the chamfered end 
carries a coating arranged to reflect light at two different wavelengths. 

[[54]] 53, (Currently Amended) The probe according to claim 40 wherein there is provided 
a temperature sensor at the end of the probe. 

[[55]] 54. (Currently Amended )The probe according to claim 40 wherein the probe body 
comprises an outer tube and there is provided a temperature sensor mounted on the inside surface 
of the outer tube at the end of the probe, 

[[56]] 55. (Currently Amended) The probe according to claim 40 wherein the temperature 
at the end of the probe is controlled by varying the pressure in the cooling fluid as supplied 
throu^ the supply duct. 
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[[57]] 5fi. (Currently Amended) The probe according to claim 40 wherein the heat source 
comprises a laser and an optical fiber for communicating light from the laser to the end of the 
probe, and wherein the probe includes an outer tube and a transparent capsule enclosing an end 
of the outer tube with the fiber extending to a position beyond the end of the outer tube into the 
capsule. 

[[58]] 57. (Currently Amended) A method of applying heat to tissue in vivo comprising: 
identifying a quantity of tissue as a target; 

inserting an elongate transmitting medixim percutaneously and feeding said elongate 
transmitting medium toward said target until a distal end of said elongate 
transmitting medium is operationally proximate said target; 

applying energy to said target by sending energy through said elongate transmitting 
mediimi, said energy exiting said distal end and heating said target; 

monitoring said energy application to ensure surrounding non-targeted tissue is not 
damaged by heat; 

determining whether the entire targeted area has been heated; 

if necessary, translating said elongate transmitting medium to an unheated area pf said 
target; 

applying energy to said unheated area of said target. 

[[59]] S8. (Currently Amended) The method of claim [[58]] 57 wherein identifying a 
quantity of tissue as a target comprises analyzing magnetic resonance images and mapping out 
the extents of a tumor imaged thereby. 

[[60]] 52. (Currently Amended) The method of claim [[58]] 52 wherein identifying a 
quantity of tissue as a target comprises conducting a body contouring analysis to detemiine ai^as 
of fatty tissue to be removed. 

[[61]] 60 , (Currently Amended) The method of claim [[5 8]] 52 wherein identifying a 
quantity of tissue as a target comprises analyzing magnetic resonance images to locate an lesion 
imaged thereby. 
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[[62]] 6i- (Currently Amended) The method of claim [[58]] 57 wherein inserting an 
elongate transmitting medium percutaneously and feeding said elongate transmitting medium 
toward said target until a distal end of said elongate transmitting medium is operationally 
proximate said target comprises: 

detemiining a safest straight path between the skull and the target; 

forming a hole in the skull; 

inserting a cannula into said hole until a distal end of said cannula is operably proximate 
said target; 

seeming the cannula relative the skull; 

inserting said elongate transmitting medium through said cai>iiula toward said target until 
said distal end of said elongate transmitting medium is operationally proximate 
said target. 

[[63]] 62. (Currently Amended) The method of claim [[58]] 57 wherein inserting an 
elongate transmitting medium percutaneous ly and feeding said elongate transmitting medium 
toward said target until a distal end of said elongate transmitting medium is operationally 
proximate said target comprises: 

inserting said elongate transmitting medium in an arteiy; 

feeding said elongate transmitting medium through the artery until a distal end of the 
elongate transmitting medium is operationally proximate a lesion. 

[[64]] 63 * (Cuirently Amended) The method of claim [[58]] 57 wherein inserting an 
elongate transmitting medium percutaneously and feeding said elongate transmitting medium 
toward said target until a distal end of said elongate transmitting medium is operationally 
proximate said target comprises percutaneously inserting the elongate transmitting medium 
proximate an area of fat targeted for heat treatment 

[[65]] 64. (Currently Amended) The method of claim [[58]] 57 wherein applying energy to 
said target by sending energy through said elongate transmitting medium comprises sending light 
through optical fiber. 
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[[66]] 65. (durrently Amended) The method of claim [[65]] M wherein sending light 
through optical fiber comprises sending collimated light through optical fiber. 

[[67]] 66, (Currently Amended) The method of claim [[66]] 65 wherein sending collimated 
light through optical fiber comprises sending laser light through optical fiber. 

[[68]] £7. (Currently Amended) The method of claim [[58J] 57 wherein applying energy to 
said target by sending energy through said elongate traixsmitting medium, said energy exiting 
said distal end and heating said target comprises: 

a) causing said energy to exit said distal end at an angle, greater than zero, to a 

longitudinal axis of the elongate transmitting medium; 

b) rotating said elongate transmitting medium around said longitudinal axis, thereby 

creating a shaped area of treated tissue; 

c) advancing said elongate transmitting medium; 

d) repeating steps a) - c) until the entire target has been heated. 

[[69]] 68. (Currently Amended) The method of claim [[68]] 67 wherein step a) comprises 
causing said energy to exit said distal end approximately perpendicularly to said longitudinal 
axis of the elongate transmitting medium such t)aat performing step b) results in a shaped area of 
treated tissue that is disc-shaped. 

[[70]] 62. (Currently Amended) The method of claim [[68]] 67 wherein step a) comprises 
causing said energy to exit said distal end at an angle other than perpendicular to said 
longitudinal axis of the elongate transmitting medium such that performing step b) results in a 
shaped area of treated tissue that is cone-shaped. 

[[71]] 20. (Currently Amended) The method of claim [[58]] 57 wherein applying energy to 
said target by sending energy ithrough said elongate transmitting medium, said energy exiting 
said distal end and heating said target comprises allowing said energy to exit said distal end 
along a longitudinal axis of the elongate transmitting medium. 
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[[72]] 21. (Currently Amended) The method of claim [[58]] 52 wherein tnonitoiing said 
energy application to ensure suTTOunding non-targeted tissue is not damaged by heat comprises 
taking temperature readings on non-targeted tissue immediately adjacent said targeted tissue. 

[[73]] 72. (Cuixently Amended) The method of claim [[58]] 52 wherein monitoring said 
energy application to ensure suuounding non-targeted tissue is not damaged by heat comprises 
cycling cooling fluid to and jfrom the distal end of the elongate transmitting medium as necessary 
to prevent damaging said surrounding non-targeted tissue. 

[[74]] 23. (Currently Amended) A method of destroying unwanted fat cells comprising: 

a) identifying fat cells to he destroyed thereby defming a target that is a volume of fat 

cells; 

b) percutaneously inserting a probe having a distal end capable emitting energy; 

c) positioning said probe such that said distal end is operationally proximate said target; 

d) emitting energy from the distal end of the probe sufficient to destroy fat cells; 

e) moving the distal end of the probe through the volume of fat cells and emitting energy 

from the distal end, either successively or simultaneously, until the targeted 
volume of fat cells has been destroyed. 

[[75]J 2d. (Currently Amended) The method of claim [[74]] 73 .further comprising cooling 
the distal end of the probe to prevent overheating cells not included in the volume of fat cells. 

[[76]] 75. (Currently Amended) A method of preventing blood from flowing to a lesion, 
comprising: 

a) identifying a lesion; 

b) percutaneously inserting a probe having a distal end capable emitting energy; 

c) positioning said probe such that said distal end is operationally proximate said lesion; 

d) emittmg energy from the distal end of the probe sufficient to destroy a lumen of a 

blood vessel leading to said lesion. 
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[[77]] 76. (Currently Amended) The method of claim [[76]] 75 wherein steps b) and c) 
comprise: 

forming an entry hole in the skull of the patient ; and, 

fastening a cannula to the skull through the entry hole, the cannula constructed and 
arranged to create an insertion path for the probe that is aimed directly at the 
lesion; 

inserting the probe into the cannula such that said distal end is operationally proximate 
said lesion. 

[[78]] 77, (Currently Amended) A method of repairing, reconstruction or removing tissue 
comprising: 

a) identifying a target that comprises tissue to be repaired, reconstructed or removed; 

b) percutaneously inserting a probe having a distal end capable emitting energy; 

c) positionmg said probe such that said distal end is operationally proximate said targeted 

tissue; 

d) emitting energy from the distal end of the probe sufficient to repair, reconstruct or 

remove said targeted tissue; 

e) moving the distal end of the probe through the targeted tissue and emitting energy 

from the distal end, either successively or simultaneously, until the targeted 
volume has been repaired, reconstructed or removed. 

[[79]] 78. (Currently Amended) The method of claim 77 including cooling the distal end of 
the probe to prevent overheating tissue that is not included in the targeted tissue. 

[[80]] 72. (Currently Amended) The method of claim 77 wherein the targeted tissue is 
healthy tissue. 

[[8 1]] 80. (Currently Amended) The method of claim 77 wherein the targeted tissue is scar 
tissue. 
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(New) A method of applying heat to tissue in vivo comprising: 
identifying a quantity of tissue as a target; 

inserting an elongate transmitting medium percutaneously and feeding said elongate 
transmitting medium toward said target until a distal end of said elongate 
transmitting medium is operationally proximate said target; 

applying energy to said target by sending energy through said elongate transmitting 
medium, said energy exiting said distal end and heating said target; 

wherein heating said target by sending energy through said elongate transmitting 
medium comprises directing laser energy through an optical fiber 
contained within said transmitting medium and deflecting said laser 
energy off of a chamfered end of said optical fiber; 

monitoring said energy application to ensure surrounding non-targeted tissue is not 
damaged by heat; 

detennining whether the entire targeted area lias been heated; 

if necessary, translating said elongate transmitting medium to an unheated area of said 
target; 

applying energy to said unheated area of said target; and 

cooling said distal end of said elongate transmitting medium so as to extract heat from 

parts of said target surrounding said elongate transmitting medium by conduction 
of heat therefrom comprising: 

directing fluid to said distal end of said elongate transmitting medium through a 
supply duct in said elongate transmitting medium; 

vaporizing said fluid in an expansion zone of reduced pressure in said distal end 
of said elongate transmitting medium; and 

retrieving the gas from said elongate transmitting medium through a return duct in 
said elongate transmitting medium that is between 200 and 250 times 
larger in cross-sectional area than said supply duct. 
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83. (New) A method of destroying unwanted fat cells comprising: 

a) identifying fat cells to be destroyed thereby defining a target that is a volume of fet 

cells; 

b) peicutaneously inserting a probe having a distal end enable emitting energy; 

c) positioning said probe such that said distal end is operationally proximate said target; 

d) emitting energy from the distal end of the probe sufficient to destroy fat cells; 

e) moving the distal end of the probe through the volume of fat cells and emitting energy 

from the distal end, either successively or simultaneously, until the targeted 
volume of fat cells has been destroyed; and 

f) cooling the distal end of the probe to prevent overheating cells not included in the 

volume of fat cells by 

directing cooling fluid to an expansion zone in the distal end of the probe through 
a supply duct defined by the probe; 

allowing the cooling fluid to undergo a phase change to gas in the expansion 
zone; and 

retrieving the gas through a return duct defmed by the probe; 

wherein heating the volume comprises directing laser energy through an optical 
fiber contained within the probe and deflecting the laser energy off of a 
chamfered end of the optical fiber located in the expansion zone. 

84- (New) A method ofpreventing blood from flowing to a lesion, comprising: 

a) identifying a lesion; 

b) percutaneously inserting a probe having a distal end capable emitting energy; 

c) positioning said probe such that said distal end is operationally proximate said lesion; 

d) emitting energy from the distal end of the probe sufficient to destroy a lumen of a 

blood vessel leading to said lesion; and 

e) cooling tlie distal end of the probe by 
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directing cooling fluid to an expansion zone in the distal end of the probe through 
a supply duct defined by the probe; 

allowing the cooling fluid to undergo a phase change to gas in the expansion 
zone; and 

retrieving the gas through a return duct defined by the probe; 

wherein emitting energy fiom the distal end of the probe comprises directing laser 
energy through an optical fiber contained within the probe and deflecting 
the laser energy off of a chamfered end of the optical fiber located in the 
expansion zone. 

85. (New) A method of repairing, reconstruction or removing tissue comprising: 

a) identifying a target that comprises tissue to be repaired, reconstructed or removed; 

b) percutaneously inserting a probe having a distal end capable emitting energy; 

c) positioning said probe such that said distal end is operationally proximate said targeted 

tissue; 

d) emitting energy from the distal end of the probe sufficient to repair, reconstruct or 

remove said targeted tissue; 

e) moving the distal end of the probe througli the targeted tissue and emitting energy 

fiom the distal end^ either successively or simultaneously, until the targeted tissue 
has been repaired, reconstructed or removed; and 

f) cooling the distal end of the probe to prevent overheating tissue that is not included in 

the targeted tissue by 

directing cooling fiuid to an expansion zone in the distal end of the probe through 
a supply duct defined by the probe; 

allowing the cooling fluid to undergo a phase change to gas in the expansion 
zone; and 

retrieving the gas through a retani duct defined by the probe; 
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wherein emitting energy from the distal end of the probe comprises directing laser 
energy through an optical fiber contained ivithin the probe and deflecting 
the laser energy off of a chamfered end of tlie optical fiber located in the 
expansion zone. 
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